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Abstract : The 1995 Hyogoken-Nanbu Earthquake caused very severe damage within a
narrow zone in the coastal plain from Kobe city to Nishinomiya city. The seismic
reflection survey of the Wakinohama-2 survey line near to the boundary between Chuo
and Nada wards in Kobe city was conducted to reveal the subsurface geological structure
of the coastal plain. This survey was aimed at the shallow subsurface structures, from
the surface down to a depth of several hundreds meters, in order to document the cause
of the earthquake damage. Two sets of 48 channels with offsets of 5-240 m and 125-360
m were alternately recorded in the seismic reflection survey. The interval between the
geophone groups was 5m, and the common-midpoint stack was 36.

The following conclusions were derived from the study. (1) The seismic profile
shows that concealed faults exist below the shallow subsurface deposits around Japan
Railway (JR) line, and at the southwestern corner of Oji Park. (2) The sediments within
the block bounded by these faults dip steeply to the south, whereas the sediments outside
the fault block are horizontal. (3) The discontinuity and humps of the reflection inter-
faces below the JR line show a reverse fault, dipping to the north. (4) A wide fracture
zone, probably with some lateral displacement exists at the southwestern corner of Oji
Park. (5) The accumulation of the fault movements can be recognized around the
southern fault below the JR line. (6) Some horizons near to this fault show pinch out,
which may indicate the occurrence of periodic, large fault movements. (7) A common
feature in the reflection patterns outside the distorted fault block suggests a relatively
young age for the large displacements caused by the Oji Park fault. (8) The comparison
between the locations of the faults and the distribution map of damaged houses suggests
that the Oji Park fault exists on the northern boundary of the severely damaged zone, to
the north of which the extent of the houses damaged decreases sharply. The point at the
surface extrapolated from the fault below the JR line corresponds to the area of reinfor-
ced concrete buildings and artificial structures with steel frames which were severely
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damaged. These results suggest that there is a close relationship between the location of

the concealed faults and the extent of the damages.
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survey line, where numbers indicate location (m). The lower topographic map is “Kobe-
syubu”, 1 : 25,000 in scale, by the Geographical Survey Institute.
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Table 1 Field systems and parameters of the Wakinohama
-2 seismic survey line.
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Fig. 2 Energy source (Impactor) used for the survey of
Wakinohama-2 line.
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Table 2 Seismic data processing of the Wakinohama-2 seismic survey line.

1IHER . TRT -5 OBRE, HBRE SRS

2. 9NHA0 R
A£) Bip#7 1 JV¥—10-160Hz

(A) fI4Ass 1AL (RELBRBEOMBIFEERHE) 7 1 )L9 —KR240ms

[Rigs® FTAB]
3IRIEHIM

(A)RFCER K Y HEHRY (SR O IRIBRIE D — T £ AV FY
(D) BBIRIEHME (& bL—RE. ¥'— MiE350ms)

[arKRUa—3r FRHK]

4.7 RY a— 3> :1000ms, AR -4 E80ms, FHEZ5-12ms
S5.REBHWIE : BNEHROVBZRITENES S 74 —FE TR LERR%E

AR

6ESHALE  BHBERNSRENOFER LR - RIESOESEE

1600m/sDEEEEERE L THIE

TREMRIT : CVSERUEL VTSV REBVWEERERRY MVETERI
SHBHME . RABILEEZSmsICU-B#BERSEE

INMOHIE - Ta—h
10.E4

[Ra4V=2ary FARHM
nMRAIb—->ar
(BB 71 NVE— FTAB]
RIYLALNVT - T4 V& —
13.REZE R

14 ESRESHE

DFESROFEE AR EFE S KITRT, 58, ZhsDX
i, HBERIFSTHOT» S, HROZKHEOTEROR
BERTRENZ D DRRFLANTRLUZ S D (100 %HF
A TH5,

HMFRETOREERI X 2HELNSLTE2HDE
BRI LER T — 5 1%, BRSO P 25 A8,
BN T7 T 7 4 —FHETHERTLTRD I, O
BEROFERERR L IORT, 28, KROBRTERI
1.3m, BFHUIZ 129X 1344, RAZIREHIT 180m TH
3,

% - ZIREOBEEZEOBHHER, SLBRERT VY
VINZTEXZTOEERERE L, &% - BRSO
EEEICRBHEE 1600 m/s ZREL TITFoTW5, 20
7o ®, HREEREEROMBEOMEX, 0797
N EDFHNREEOSHERLTWS,

IS ONERORRIMERZE 6 iz, ZlhvAf 7

V= s YBROREWMERNZE 7TRWCRT., £, <4
TVv—¥ g AR OEREERTE R B AEHRIE S 7 —RR
UJz b D ZBRINIZRS .

4 BREBR

FETEEE R AR R O RER ORI K& UK ETTH 0 4345
R DB TRR S, UTORRCBWT, HEDOME
WEE 1 FiRME R Ry U AR R GERETA,
CMP : Common mid-point) Fifg% 2.5m EfE & L7z
EOHR EDXKFEMNBETH S (B 1KEBR). 7, K
HEOERIZDWTIE, AR TRLUL-EENERICB T
LETHL, FBREEIZOVTIR, SBK—-) v /%
Lo THERT2LERSD S,

4.1 BHORE
RERRORMEERE (B6K) whwT, REMHS

99 —




— 00T —

& Bl % BEAES L]
50 100 150 200 250 300 350 400 450 500 550 600 650

i
%“

100

Al
200 »“"“N v

=
i
W
fmt
300 4 =
puis}
i #
400 §
%
I 5
500 A 3 A i
" W ”WMWM ”WM- o
600 (e | N )‘W,ﬁ i ’ "m“t«'ﬂ“’ ﬁ
HIHR) i il A '\, ‘“'\‘,‘ [l ‘( “
. %W&\‘“s | MM'.WW‘ ‘W.ﬁﬂ‘W%vw” mw&yf .
1!4*‘1» sl e uf il 1; | H W‘ il *U“:I|’4“"«‘:~’ﬂ*' =

700

i
I Y

800

Al 4"; } i
i ' ! il i i 1‘|; Sl
”’ R I e Mu \
Il V"i ﬁ !’4 : ”‘ W

|
| i
\ wa “WJW'
I nd
m "" mld"ﬂ I M’V\i‘”a 'lmu"'!!lc i

i w
43{ AR i
J‘{]")xlji’n 1|‘ s 1'!%!1{11)»‘;‘ i ﬁf)j‘{l | 4 ’h | m 1 ”

t‘p, i e j;.u Sl ’i 1)
‘ ‘“ ”& 'wnf":sf‘ ii‘«"f
i U

900

31
\‘n i | {

‘ 1“4‘ i il u
R ol
1 I i J Imt il

‘ Al ”

il
! ‘< W‘ I(l( h}‘
~ h il Mbl\ Tl

1000

H4M RS 2 AHROBHIES CEBERIRRT VI ¥ 7V, 100%6HE).

Fig. 4 An example of common shot point ensembles of the Wakinohama-2 seismic survey line.
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Plate 1  Distribution of the velocities in shallow deposits along the Wakinohama-2 seismic survey

line.
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Plate 2  Migrated depth section along the Wakinohama-2 seismic survey line represented by a

variable density mode.
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